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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain new oligonucleotides having 
sequences complementary to nucleic acid sequences encoding 
verocytotoxins produced by enterohemorrhagic Escherichia coli, 
Verocytotoxin-producing Escherichia coli, etc., detecting 
verocytotoxins used for clinical examination of food poisoning, 
diarrhea, etc. 

SOLUTION: The new chemically synthesized oligonucleotides have 
sequences expressed by formula I-IV having nucleotides 
sequences complementary to the targeting nucleotide sequence 
encoding genes of typie 1 verocytotoxin(VTI) and type 2 
verocytotoxin(VT2) produced by enterohemorrhagic Escherichia 
coli(EHEC), Verocytotoxin-producing Escherichia coli(VTEC), and 
their variational gene existing in the sample, or oligonucleotides 
having relating complementary sequences, useful for clinical 
examination, especially in examination relating to food poisoning, 
diarrhea, etc.. simply, rapidly, in high sensitivity in examination of 
EHEC, VTEC. The oligonucleotide is obtained by selecting base 
sequence from the gene of verocytotoxin of EHEC(VTEC) and 
synthesizing. 



n 



LEGAL STATUS 

[Date of request for examination] 1 1 .05.1 999 

[Date of sending the examiner's decision of 04.06.2002 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://wwwl 9.ipdl jpo.go jp/PAl /result/detail/main/wAAAvpaOBBDA41 1 009281 PI .htm 



2004/06/10 



2/2 ^-i^ 

Searching PAJ 



[Date of extinction of rigM 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl 9.ipdl.jpo.go jp/PAl /result/detail/main/wAAAvpaOBBDA41 1 00928 1 PI .1 



2004/06/10 



me^mmit (jp) 02) ^ ^ 4# if i2r ^ (a) iwmmmi&mm 

#11^11-9281 

(A3)^jk»a ¥^1^0999) 1^190 



(51) Intel.* 




I? T 

r i 


C 1 2 N 15/09 


2NA 


0 1 0 XT IK /fin *7 XT A A 


C 1 2 Q 1/04 




C 1 2 Q 1/04 


1/68 




1/68 A 






«lEil« Si«JS©»2 OL 7 H) 


(21)fflH»^ 


4$R¥9- 169753 


(71) 000001993 








(22)UjffiB 


5p^S94^(1997)6^260 





























(57) \wm 

;^Stt3t^-;S.. mm. *>Oi65^a[* E H E C (V 

TEC) coi^ste^s^^-rso 

CPSt^lS] ^flB^a, EHEC (VTEC) OVT 

1 iie?*3j;tfv T 2se?j!:s«?«tc/N-<ry ^^"I'X 

e>*^-7^i:0*^^^^-ri>B. feL<tiVTltVT2<0 



(2) 



1 1 -92 8 1 



terohemorrhagic Fsrhprichia coli. WTs E H E C) 
t fcli-^a S^^4tt:'cBiM- (Verocytotoxin-producin 
g EscherichiacoU. WT. VTEC) CDM^t^^^ 
mm 1 S (WT, V T 1) ©ilfi? («T. V T 1 3ifc 

i3j;a'-^ns«2S a;iT, VT2) ©ae? (u 

(5* ) d-CAACACTG 
(5' .) d-CCCCCTCA 
(5' ) d-ATCAGTCG 
(5* ) d-CTGCTGTC 



(a) im^<0 1 L^*^ J'SS^'J'^ "^^ 

(b) ^# B n/t 2 :*:il<0^fl^ ? ^ V^f^ FBa?iJ«rl 

(c) !in& 2aco:/^^-7-i-*?'^^-^^'-'^'''^-'2~'^ 

LTV^S*>S7t)>=&!|aJ^-rS i^'^E H E C SfdiV T E 
[00 0 1] 

It^^g^^Sfe b < liTSrjJSI^glctelt?. E H E C ^fc 
liVTEC, *3<J;tfVT iae?i:VT25ifc^<0^^ffi 

[0 0 0 2] 

[fiejfeS*] EHEC$fc{iVTECtt> \iiM^±m^ 

rgjfil14ll#JS^IE<®^ (hemolyrir. nremic syndrome ) <r> 

[0 0 0 3] EH EC (VTEC) 
it^<*A^P,EHEC (VTEC) ^^jmU |Bl«LJ:dt 



T vT2iie^^) t^os^syae? (VT 2 V h 

a' VT2vhb. VT2vpl, fe<};t>'V T 2 v p 

GATGATCTCAG- (3' ) 

. . (as iE?iJ#^l) 

ACTGCTAATA- (3' ) 

. • (b, SE?iJ#^2) 

TCACTCACTGGT- (3' ) 

. . (Cx gH?«J#^3) 
ACAGTGACAAA- (3* ) 

. • (d. ia5ij##4) 

[000 4] 



t). ii^mgBtp-^t--r«t3~4Bi:«ct), mi^m^ 

TSSe EH EC (VTEC) (DJlaitSi t ti, M 
O 1 5 7 : H 7 AM^C^fi^T-feS^V EH E C (V T 

E C) coie«tti±'<oSig(DS^^ic4*ur*3>)> ifa 

(35EHEC (VTEC) m^mi. ffl«ttfe«fctfflSffitt 
[0 0 0 5] ^CT% ^yrf^^'W^h* 
i$1f7t<};f). EHEC (VTEC) OVTiae^fe* 

a'vT2®e?^<^m-ri.t«T% tt)t>tt 

o;S®SS:EHEC (VTEC) ^ 
[000 6] 

mm^m^.-t^rcA'^^^^'i ^^^^''^^ ehec (v 

40 T E C) ©V T 1 jie?:}3<fcI^V T 2Jifi?tSiRWtC 

*®©i^JF.®?-?'fe^VTlSfct4VT2COt-^e 
*>-^750*^;&^41-i.W. f.L<t4VTl fcVT2<DlS 

To 0 0 7] CCX'. ;i-'Jd-?i^lx;j-^F«. VTl® 

e?^*3j:tfv T 2<DmB=?'t^<o^^mm{R'?- (v t 2 

vha. VT2vhb. VT2vpl, feJ;tfVT2v 
so p2) ;£:3-F-rS5J^l-^9^KSB^«t^i^'-^ "^"^ 



# 



(3) 



^#FffW 1 1-9 281 



(5* ) d-CAACACTG 

(5* ) d-CCCCCTCA 

(5* ) d-ATCAGTCG 

(5' ) d-CTGCTGTC 

[0 0 0 8] iie^lititix Saiki ibti^mmLfz 

Polymerase Chain Reaction (J^"F> PCRS^BSt" 

§ .'Science 230. 1350(1985) ) t\a7'Z>ri^^o 

SJS^^Bc^-t^^o CCD— aicDi^ft^littijIt-C^T. 
2 v-lci^ t n/c^i|ct^^^ai-tr# ^ ^ -etc 3 

[0 0 0 9] mttLxit. ^m^mwn. m^i£. m 

^N-r XT*# ^S(+5i'^J;>t±# 

gttsi 7;^;^ V m-vmmrBmm't^rc^f'v p c r 

[0 0 10] *l^0^T*:/5-<v-i:bTffli.^8ns:i-U 

#^Ts 1 o«ai;^±. M^b<ti 1 5saw±c»s$ 

§EHEC (VTEC) (DVT \m&=?'^^tfVT 2m 
0 0 Oi^Si:^ntf<*:o\ 

[0 0 1 ]] mm^n^'5^^\y:^^Ym'^Kic^c\t. m 

agtCOl/^Tti9 0-9 5X:f?)?gST'Sti^{?>J#L'Tl/^n 
tf. ilO^l^iffliJRT'fecfcV^ ^^tt<^iSgti9 0~9 



GATGATCTCAG- (3' ) • • • • 

• • (a. gE^"J#^l) 
ACTG CTAAT A- (3* ) • • • • • 

• • (b. iB?'J#^2) 
TCACTCACTGGT- (3' ) • • • 

ACAGTG ACA AA- (3* ) •••• 

• • (d. @E^iJS^4) 
}S{^C>?g^ti: 3 7 - 6 5 "^C. S^RlEti: 5 0 - 7 5 

X\ (:n^l-9--Y^;l/hL/'cPCR^2 07b>iP)4 2'9--r 
i?;MToTti*I^-li^o P C R*Ss|x.fcSiS?S 

^Sfc:tiV2iie^> ^fc:t±^<^)(aS3ie^^^OEHE 
20 C (VTEC) M^^S^.^^JJ^-r^^^O^^^o tgfpl^ 

[0 0 12] 

mmim 
immm i ) 

^fflb/cEHEC (VTEC) ti. S#^7b^ t>fi5RL/c 
30 %hUyh>> 0. 5%-!'— Xhx^Xh^^ ^Dcfc 

r\ f^^mt^mm^n-Dfco ^m^mmm^i omM 

hux-i^^sgffi?&'pH7. 5 (i:jlt T Emmm) X \ 

[0 0 13] y-^-fv-O'^^ 

Ti5^7):^®facf2tg^n/c:EHEC (VTEC) t^VTl 

3ie?*3<fctfv T 2ii^^^^75igSE3?u:^)^^^ li^ii 1 

XDNA^fig^H (^U v^x>/>'^-r:tU"9'-^*iS) 

^ A:&ffli^;^cigJ3^?tft ^ n V h :7 ^ -TIto /Co 
[0 0 14] ; Takao. T. et al., Microb. Patho 
g.. 5:357-369. 1988 

Jackson. M. P. et al.. FEMS Microbio. Utt., 44:10 
9-114. 1987 

Ito. H. . etal., Microb. Pathog. . 8:47-60. 1990 
50 Weinstein. D. L.. J. Bacteriol . . 170:4223-4230. 39 



(4) 



iim^ 1 1-9 2 8 1 



88 

PCR 

MfB^#J*fiS3 II 1 ^nt«®mS7K 17.05 

^1. \ oxRiz-mmmmsiii. dNTP?g?S4. s 

M 1 , 7'7-1-^-0) 1 . 0 M K ^^-l-V-CZ) 1 . 
On 1. fc.fcO'BpattDNAjJ^'J?^^— b"0. 15fil 

^jmxx. ^fi3 0 /X 1 oRit-m^m^hrco costs 

m. teJ;tf7°V'i'-7-(i) i:(2) om^H^ti, ^<^)i:*3 

[0 0 1 5] lOx SlSfflSWJffi: SOOmU KCl. lOOmM Tri 
s-HCl pH8.3, ISmM MgClz 
0.1%(v»/V)-t?^^> 

dNTPtgjt: tlATP, dCTP. dGTP. dTTP«:S-&5-^^i:*> 
1) l<:B5aiLrc4ffl<0:4-U3^^i' 

[0 0 1 6] Bfi1tDNA4?U?«7— If: TaqDNA 
j{^_4f (5 unit/ml; PerkinElmer Cetus tt^) 

LOO 1 7] fi^tt: 9 4'C. 1 

a^ElS: 7 1^ 

j^ys^4j-_-^;V4)-^^5- (Perkin Elmer Cetus*±lli) 
[0 0 18] 

:)30-7.^'Mt¥>\ym&3% (W/V ) tU. ^^ki^i'* 
^L. (0 5 ;ii/mi) ;&^tyt®^fflv^?to ^mco^i^ii 
smE 1 0 0 V. 3 oi^T?t=r-5fco is<^:^a«:e>i>*t^ffi 

Maniatis^^ Molecular Cloning H 2 IE 



(1989) ciess^nTv^sSffiTifofco src:«<^<ikt- 

[0 0 19] -in--M-<:/ 'l>y^-H^— >3>g^^ 
V T 1 S<5?t fct* V T 2 ae^lCittSfl^^j:^ 'J =^'5^ ^ 
b;j-f-K7°n— :7«^-tl^*^fflV>T, Grunsuein Ol^ffi 

(Grunstein. M. and Hogness, D.. Proc. Natl. Acad. 

Scl. 72. 3961 (1975)) Lfci^oTtf ofco 

[0020] MM 
,0 tu«ELf=J:^fCEHEC (VTEC) OVTl5Sfe?fe 

p C R t J; 0 JiHiS^S 5J HtO;>c# * tiS 

^icJi^T-#So ^ntJ;2.i:^^^'-7-(a:iE«% 
1) t(b:iS?iJS#2) cDffl^i^TnS;. 3 4 9^S (t 
fctt3 4 9igSS^) CDS^^CD^^U'i-g^KA^tite^^'^''^ 

ii(d:ia^JS^4) (om-^^r-ii. 1 1 2ffi» ii^rzit 

•7-Oli-&-t±ti. V T 1 3He?*^=« V T 2afc?<^^ 
tttiV T 1 3i'E?*^^«V T 2a^E?^WL'T^/^a i:l"J 

ilbfCo 

[002 1] wmm3 2 ottT-ii'<rc*sm;&^ i 

^iit^T% V T 1 3ie?««:t*V T 2afe?*« 
■rSi:*J»r«^T-^-®*^DN AOX^^titeb. V T 1 Bte 
30 ^tei;tfVT25ie?©i^73^'t.?c*>/-B«<ODNAi: 

a^<Rjt>b^A^^r=o vt ijie^^sf^a 

VT2jlG^=^%iEb<ti*iU VT iafe?*fctiVT 

(VTEC) ^jESSt^tabTV^SCt^TTibTV^So 
[002 2] 

[an 



40 
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(5) 



JrtFffW 1 1-9 2 81 

















V T 1 


V T 1 


V T 1 


V T 1 








C M ) 


( %. ) 












V T 2 


V T 2 


V T 2 


V T 2 








CM) 


(^) 


) 


( ^ ) 


p 




3 4 9 (m&M) 


3 9 


0 


0 


0 






(OH 










c 


D 














N 


1 1 2 (IgS^) 


0 


1 8 5 


0 


0 


R 


A 














CD 












O 




3 4 9 


0 


0 


5 2 


0 






:S J: 














1 1 2 im^mn) 














m 4ig D N A U 


0 


0 


0 


4 4 



/ctiVT23ifi?^t-::)EHEC (VTEC) tC^^L 
:foV^T^SJ^0^^^> EH EC (VTEC) tX^oy^ 

COO 23] m^cowm. 

n^fc (iii(D^'^mm,W}^^TT*ismLrzmmt. cios 

tridium perfringens ^ Campylobacter 1e1uni ^ Bacter 
oides frafiiliS s Bacteroides vulgatus ^ 4o J; t/ Lactob 
acillus acidophilus Tfe^) o ^M^EiSSJSO. 5 m 

llElScif^Lfco 5 OmMU V^^tfiffip 

^SjzD'Ti^U-^r-^y^^— tfJgJg^#«SJSS*^5 0 M g 
/m U 4o<fct; 1 mg/m 1 ^3S:^ci:9tcj!jp^. 3 7 T 
Tl O^j-PB^fflilL. i^BL/co T E^ffiffiiSaiT^-ii/c 

j:ti : 1) ^mmmicjju^r. ^<mwLrzo is^wt^ 

}tM;?-ti:/co i:c7)a:Sft;&imlOTE5g«S£tc?g;b^L 
T<^{*i:Lfco *fc. llMfeM*3l^DNA (Human plac 
enta DNA) (i:. 1 ^ g/m 1 (Dm&COi>(D^mmL. C 



[0 0 2 4] MS 

(Shigella dysenteriae type I ) ODN A^R^V^T. 

TJ^IeM D N A ^ ti: i; * ^ D N A Ol ^ T . 
•=ene>ODN A^tifpg-r^C^tiii&A^o/Co tfc. Shig 
ella dysenteriae type I :6 W T 1 S{5^^WL/T^ 
t)> VT 1 jIG^OW^iD^-eti. EH EC (VTE 
C) ^Shigella dysenteriae type I t <D^W\tf^^'^^ 

I ^ 7 a - X y ;bmM?7lcIfta^ tu aSO ^ft T^t ^ ti\ 

T2ae?^ostRWMm^c4o^^'i)^iMJ^^i^ -^bicMi^ 

[0 0 2 5] 
[S2] 



50 



(6) ftgg^ 1 1 -9 2 8 1 

10 



Organism 



Escherichia coli JCH 1649** 
Bac i 1 los cereus ATCC J4579 
Baci 1 1 us subli 1 is JCH j465 
Siaphy] Dcoccus aureus JCH 2413 
Staphylococcus epidcrmidis JCM 24 M 
Salmonelia typhimurium IFO 12629 
SalrooncLla enterilidis IFO 3163 
Clostridiutn perfringens ATCC 12917 
Vibrio cholerae ATCC 25872 
Vibrio choierne type Ogawa ATCC 9^158 
Vibrio cholerae type Inaba ATCC 9459 
Vibrio f Jiiviel is JCM 3762 
Campy iobBcter ieJuni JCH 2013 
Campylobacter coli JCM 2529 
Yersinia en teroco 1 i t 1 ca ATCC 9610 
Shigella d ysenteriae ATCC 9361 
Shigel la f 1 exner i ATCC 29903 
Shigella sontici ATCC29930 
Bacteroides fragilia ATCC23745 
Bacterpjdes vulcatua JCH 5826 
EnlErococcus faecal is JCH 5803 
Klebsiella pneumoniae JCN 1662 
Proteus mirabilis ATCC 29906 
Proteus vulRsris JCH 1668 
Citrobacler freundil ATCC 33128 
Streptococcus pyogenes ATCC 12344 
Streptococcus pneumoniae ATCC 33400 
Haemophilus influenzae ATCC 33391 
Neisseria gonorrhoeae ATCC 19424 
Hei sser i a wen 1 ngi ti dis ATCC 13077 
Listeria roonocy togcnes ATCC 15313 
Lactobacillus acidophilus JCH 1132 
Bif idobacteriua adoleBcenlis JCH 1275 
Fusobacter iuB nucleatun ATCC 2558C 
Propionibecter i uiB acnes ATCC 6919 
Veillonella atypica ATCC 17744 
Pseudomonas aeruginosa IFO 12669 
Corynebac teri um diphtheriae JCH13I0 
Peptostreptococcus anaerobius ATCC 27337 



[0 0 2 6] 

cfcl/EHEC (VTEC) ^^^J^.H^Tfe^VT IfcJ: 

zfyT2o^m&=F (VT liie^^ScttfvTzae 



[0 0 2 7] EH EC (VTEC) <?)<^SiC(i. fljlifi 

C (VTEC) tO^ilH^TS^VT l^fc(iVT2^ 
r]-KLTV^;|)5i{5-? (V T 1 iie^fe^^fctf V T 251^ 



# 



(7) mmW- 11-9 2 8 1 

12 



^lEmiC^O C tif^^t^^^ Mi^^i^Omm Genomic DNA 

[0 0 2 8] >'W>i'-trx^;^;l'E5^iJ NO 

m^mi no 

BB9iJ#^(SEQ ID NO) ; 1 1&M Escherichia coli 

E?iJ CAACACTGGATGATCTCAG 

[0 0 2 9] iB9iJ#^ (SEQ ID N0);2 io W9^\(0mm Genomic DNA 

Ba^'J«?)5;^ 1 8fiS M-r^j^-b-T-f :^;1/SB^|J NO 

gB2^ij<7:)§y ^^gj 7>'f-t:>X NO 

ggiOSa — ©^i Escherichia coli 

BE?iJ CCCCCTCAACTGCTAATA 

[0 0 3 0] E?U#^ (SEQ ID NO) : 3 BH^iJOffiH Genomic DNA 

E^iJiT^S^ 2 0iea /W.i^-feT'^;^;PBH?U NO 

ss^ijtoiiJ . '5 '•.r';/*v 7.>^;-i2>x NO 

IgCOlS — • ' ' . Escherichia coli 

SE^iJ ATCAGTCGTCACTCACTGGT 

[0 0 3 1 ] BB^iJS^ (SEQ ID NO) ; 4 SE^U^OS^ Genomic DNA 

m^com:'^ 1 9«g >'N^#-fe'r-r:^;l/E9iJ NO 

W^^cDrn T >^-tr NO 

— Sii Escherichia coli 

BE?»J CTGCTGTCACAGTGACAAA 
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